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Optimal fingerprinting is derived using Bayesian statistics and is used
to demonstrat e how future vertical stiru(titre datamight be organized
toattribute causes toclimatesignals. Bayesian analysis is applied by
assuming that (1) the climate covariance statistics are Gaussian and
known, (2) the forms of the climate signals are known absolutely but
(3) their amplitudes are unk pown. 1'hus the prior information is a
model prediction o f signal amplit udes as they might appear ina given
data set. Withoutany prior informat ion. the result is identically the
same as optimal fingerprinting. i addition. «ll possible elimate signals
st be considered Whien even justone is S0 ught after, and any errors
in the preseribed forms for those SIg nals can cause isattribution. In
the future. Bavesian analysis can be used to quautify the itupact o f
uncertainties in signal forms on the detectability of those signals.

The best evidence that global warming is the result of anthropogenic
greenhouse gases is 1 hat its temporal patteriis rarely realized by un-
forced numerical models of 1 he climat ¢, Vurther evidence would be if
remotely setiged long WG e rends in the vertical st ruct ure of the at-
mospliere are found to be similar to model predictions of 1 he ellects of
anthropogenic & reen house gases,  'T'he data required to mea sure su ch
Jong t erm ¢ rends MUsthe casily repeatable and free of calibration error.
Two such data typesare possible: radiooccultationsof the Farth’s at-
noosph ere ysing GPS and high-resulution interferometer spectrain tile
infrared. These two datatypes are probed for their utility in detecting
chianges in the vertical st thcture of the atmGgphere il the framework
of optimal fingerprinting.
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